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According to the present invention, there 
is provided a bladed member for a fluid flow 
machine comprising a plurality of angulary 

15 spaced apart aerofoil^shaped blades >vhose 
root portions are each provided with a first 
substantially cylindrical part and a second 
part projecting substantially radially in- 
wardly from said first part, and wherein said 

20 first part is mounted in a correspondingly 
shap^ recess in a common blade support 
member such that the major axis of said 
first part is substantially parallel to tlie 
direction of fluid flow therepast, the blade 

25 being allowed to pivot relative to the blade 
support member in directions substantially 
transverse of the direction of fluid flow 
tberepast. resflient means beii^ provided to 
act between smd second part and corre- 

30 sponding parts of adjacent blades for resi- 
Ixently urging said blades towards predeter- 
mined relative angular positions. 

As will be appreciated, if one of the 
blades is struck by a foreign object, such» for 

35 example, as a bird, the said resilient means 
win ^ow the respective blade to pivot with 
respect to the adjacent blades^ wherry to 
diminish the damage done by the said foreign 
body. 

40 The resilient means acting between the 
second parts of the root portions adjacent 
blades may be at least one assembly of elas- 
tomeric balls. Alternatively, said resilient 
means may be at least one inflatable member. 

45 Each blade aerofoil may have a root por- 
tion one part of which is dovetailed and fits 
into the said substantially cylindrical part 
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The invention also comprises a gas tur- 
bme engme compressor provided with a 
bladed member as set forth above. 

The invention is illustrated, merely bv 
way of example, in the accompanyinfi Aaw- 
ings.m which: — jr^e ««w 

Figure I is a diagrammatic view, partly in 

^h^l" MoS A ^^^^^ ^^^^ provided 
with a bladed member according to the pre- 
sent mvention. and ^ 

Figure 2 is a diagrammatic perspective 
rf'^rfl^ of the structure of thfeSSe S 

In Hcure 1 there is shown a gas turbine 
jet engme 10 which is adapted for ai^^ 
propu&ion and which comprises an en^ 
casmg 11 within which there are mount^ 
flow series, one or more compressors 'l2. 
combustion equipment 13 and one or more 
turbm^ 14. the turbine ©thaust gases being 
du(?S through an exhau^ 

The compressor 12 has, as best seen in 
V ^'®3*5/5*?5 member 16. a part of which 
meSbS?? ^ ammlar Wade support 

The blade support member 17 is pro- 
vided wiUi a plurality of angularly spaced 
apart substantially cylindrical recess^ 20 
In each of the recesses 20 there is rotatably 
mounted a substantially cylindrical part 21 
of a root portion 22 of an aerofofl-shaped 
blade 23. Thus, the plurality of anculariv 
spaced apart aerofofl-shaped blades 23 which 
are carried by the Wade support member 17 
are pivotally mounted tber^. 
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(71) We, Rolls-Royce Ld^ited. a 
British Company, of Moor Lane, Derby, 
Derbyshire, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which 
n is to be performed, to be particularly des- 
cribed in and by the following statement: — 

This invention concerns a bladed member, 
c.g. a bladed motor member, for a fluid flow 
machine such, for example, as a gas turbine 
engine compressor. 

According to the present invention, there 
is provided a bladed member for a fluid flow 
machine comprising a plurality of angulary 
spaced apart aerofoil-^aped blades whose 
root portions are each provided with a first 
substantially cylindrical part and a second 
part projecting substantially radially in- 
wardly from said first part, and wherein said 
first part is mounted in a correspondingly 
shaped recess in a common blade support 
member such that the major axis of said 
first part is substantially parallel to the 
direction of fluid flow therepast, the blade 
being allowed to pivot relative to the blade 
support member in directions substantially 
transverse of the direction of fluid flow 
therepast, resilient means being provided to 
act between said second part and corre- 
sponding parts of adjacent blades for rcsi- 
hently urging said blades towards predeter- 
mined relative angular positions. 

As will be appreciated, if one of the 
blades is struck by a foreign object, such, for 
example, as a bird, the said resilient means 
will allow the respective blade to pivot with 
respect to the adjacent blades, whereby to 
diminish the damage done by the said f ordgn 
body. 

The resilient means acting between the 
second parts of the root portions adjacent 
blades may be at least one assembly of das- 
tomeric balls. Alternatively, said resilient 
means may be at least one inflatable member. 

Each blade aerofoil may have a root por* 
tion one part of which is dovetailed and fits 
into the said substantiaUy cylindrical part. 
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Adjacent blades may respeciivdy have 
telescopically arranged inner and outer clap. 

parts. Means, moreover, may be pro- 
vided for supplying a pressurised fluid to a 
space withm the telescopically arranged inner 
and outer clapper parts so'^as to uige^e 
latter apart. ^ 

a ™rt ^^^^l '"Pf ""^^^ "^^y constitute 55 
Lfc^S member, although it is 

possible. If desired, for the bladed member 
to form part of a siator member. 
K;ri invention also comprises a gas tur- 

bSHJ"^'''^u'^"'P^^^^^ provided ^th a 
bladed member as set forth above. 

The invention is illustrated, merelv bv 

Figure 2 is a diagrammatic persoective 
nSir?if^ *^ °^ thf ^S5?of 

In Fiaure 1 there is shown a gas turbine 
propulaoD and which comprises an 

^Z^f^I^ " compressors 12. 

combusuon equipment 13 and one or more 
turbmcs 14, the turbine exhaust S 
dm it *** «*"«'Phere through S^xS 
The compressor 12 has. as best seen in 
?®^\«i2*°K' « l»« of^ich 

vIa5*»^?^® support member 17 is pro- 
^ * plurality of angularly spTcS 
Kch^f,,°*'^^y cylindrical rec^^aa 
r^r^T^ the recesses 20 there is rotatably 
mounted a substantially cylindrical part 21 

Hade's* ^Th^S" 1 ^..^^foflSlpSd 
Diaae 23. Thus, the plurality of aneulariv 
spaced apart aerofoil-shaped blades^ wwS 
are carried by the blade^p^ SSbS^l? 
are pavotaDy mounted theiete "emoer n 
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Each of the root portions 22 has a part 24 
which extends radially inwardly of the sub- 
stantially cylindrical part 21. Between each 
adjacent pair of parts 24 there is arranged 
5 either an assembly of elastonieric balls 25 
or an inflatable member 26. The assemblies 
25. or the inflatable members 26, constitute 
resilient means which aa between the parts 
24 and serve to urge the blades 23 towards 

10 predetermined relative angular positions. 
Adjacent blades 23 respectively have tele- 
scopically arranged inner and outer clapper 
parts 30, 31 which serve to prevent relative 
axial movement between the adjacent blades. 

15 If desired means (nol shown) may be pro- 
vided for supplying a pressure fluid to a 
space withm the clapper parts 30. 31 so as 
to urge the latter apart. 
As will be appreciated, if a bird, or any 

20 other foreign body, should strike one of the 
blades 23 the construction is such as to allow 
the struck blade to pivot with respect to its 
adjacent blades whereby to limit the damage 
caused by the impact. 

25 As shown in Figure 2, the main part of 
each blade 23 is integral with the substan- 
tially cylindrical part 21. However, if desired, 
each blade may have a root portion one part 
of which is dovetailed and flts into a corre- 

30 spondingy shaped recess in said substantially 
cylindrical part. 

Although the construction described above 
has been described with reference to its use 
on a rotor, it may also, if desired, be used 

35 on a stator. 

WHAT WE CLAIM IS: — 
1. A Haded member for a fluid flow ma- 
chine comprising a plurality of angularly 
spaced apart aerofoil-shaped blades whose 

40 root portions are each provided with a first 
substantially cylindrical part and a second 
part proiecting substantially radially inwardly 
from said first part, and wherein said first 
part is mounted in a correspondingly shaped 

45 recess in a common blade support member 
such that the major axis of said first part 
is substantially parallel to the direction of 
fluid flow therepast. the blade being allowed 
to pivot relative to the blade support mem- 



ber in directions substantially transverse of 50 
the direction of fluid flow therepast, resili- 
ent means being provided to act between said 
second part and corresponding parts of ad- 
jacent blades for resiliently urging said 
blades towards predetermined relative angu- 55 
lar positions. 

2. A bladed member as claimed in claim 
1 in which the resilient means acting between 
the second parts of the root portions of ad- 
jacent blades is at least one assembly of 60 
elastomeric balls. 

3. A bladed member as claimed in claim 
I in which the resilient means acting between 
the second parts of the root portions of ad- 
jacent blades is at least one inflatable mem- 65 
ber. 

4. A bladed member as claimed m any 
preceding claim in which each blade aerofoil 
has a root portion one part of which is 
dovetailed and fits into the said substantially 70 
cylindrical part. 

'5. A bladed member as claimed in any 
preceding claim in which adjacent blades 
respectively have telescopically arranged 
inner and outer clapper pans. 75 

6. A bladed member as claimed in claim . 
5 in which means are provided for supplying 

a pressure fluid to a space within the tele- 
scopically arranged inner and outer clapper 
parts so as to urge the latter apart. 80 

7. A bladed member as claimed in any 
preceding claim in which the blade support 
member constitutes part of a rotor member. 

8. A bladed member for a fluid flow 
machine substantially as hereinbefore des- 85 
cribed with reference to and as shown in the 
accompanying drawings. 

9. A gas turbine engine compressor pro. 
vided with a bladed member as claimed in 
any preceding claim. 90 

P. FEATHER. 
Chartered Patent Agent, 
and 

Asent for the Applicants. 
Rofls-Rovce (1971) Limited. 
P.O. Box 31. 
Derby DE2 8BJ. 
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